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$ a large scale, centralized, multiprocessor system that utilizes a functionally
integrated data base of some 8 billion characters, and processes about 2.5 million
transactions monthly. It includes two Burroughs 6700 computer systems and one
IBM 360/65J computer system

DIDS is experiencing difficulties meeting current workload requirements,
and there is growing concern cver its efficiency and capacity. In view of these
difficulties, a request has been submitted to augment DIDS computer equipment
to alleviate both current and near-term capacity limitations.

This study assesses whether the additional hardware requested would solve
the alleged DIDS efficiency and/or capacity problem, or whether the present
hardware is adequate, but must be utilized more effectively. A The current DIDS
computer configurations are described, their capacity to procdss the existing
and projected workload determined, and the apparent causes of the processing
limitations identified. Five options for eliminating these constraints are
assessed for their feasibility, practicability, potential for relieving capacity
constraints, and approximate costs.
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PREFACE

The ability to assess complex computer-based information systems is critical to
their management and review. The larger and more complex the EDP system and
automated applications, the more difficult it is to assess their performance. The Defense
Integrated Data System (DIDS) is a large-scale, functionally integrated data system with a
direct access data base of about 8 billion characters.

The study was carried out under LMI's contract with the Office of the Assistant
Secretary of Defense (Manpower, Reserve Affairs and Logisties), at the request of the
Director for Supply Management Policy. Its purpose is to provide insights useful to the
management review of DIDS. Because of time constraints, the study was carried out in
one month. The nature of the analysis called for an eclectic set of skills in EDP
performance analysis, management information system design and evaluation, and
organization analysis. Few individuals are proficient in all these skills; indeed few
organizations can field a team with such expertise. Our approach was to assemble a team
from LMI, consultant and subcontractor personnel. The use of the team approach for this
short and intensive effort proved to be very effective.

Even though the study focuses on a few selective questions, we feel that the nature
of the task, the approach taken and the fact that we could successfully perform an
intensive four-day EDP audit of a large-scale computer system should be of interest to
managers and analysts concerned with such systems. These kinds of analyses, particularly
for large-scale systems, are not straightforward efforts. They can and should be
approached systematically. Their success, however, is dependent upon many qualitative

ingredients, a tailored study, and real time adjustments to diagnose and carry out

experiments to analyze the problems.
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SUMMARY

The Defense Integrated Data System (DIDS) at the Defense Logistics Services
Center (DLSC) is designed to provide logistics data services for logistics managers in
various functional areas. DIDS is designed to make the logistics management of defense
items more effective through centralized processing of the workload, rapid response to
inquiries, and exhaustive screening of logisties data to maximize the utilization of current
inventory items and reduce the introduction of redundant items into the inventory. The
DIDS computer system is a large-scale, centralized, multiprocessor system that utilizes a
functionally integrated data base of some 8 billion characters, and processes about
2.5 million transactions monthly. It includes two Burroughs 6700 computer systems and
one IBM 360/65J computer system.

DIDS is experiencing difficuities meeting current workload requirements, and there
is growing concern over its efficiency and capacity. In view of these difficulties, a
request has been submitted to augment DIDS computer equipment to alleviate both
current and near-term capacity limitations.

This study assesses whether the additional hardware requested would solve the
alleged DIDS efficiency and/or capacity problem, or whether the present hardware is
adequate, but must be utilized more effectively. We first describe the current DIDS
computer configurations, determine their capacity to process the existing and projected
workload, and identify the apparent causes of the processfng limitations. We then discuss
options for eliminating these constraints and assess their feasibility, practicability,
potential for relieving capacity constraints, and approximate costs.

DIDS COMPUTER RESOURCES
Primary B6700

The critical DIDS resource is the Primary B6700. Only that system has direct access

to the Total Information Record (TIR). As currently operated and configured, the
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Primary B6700 is processor (CPU)-bound. It has the maximum number (three) of Central

Processing Units (CPUs) for B6700's, and is near the limit on physical device addresses and
physical I/0 connections.

We estimated that the Burroughs Master Control Program (MCP) and Data
Management System (DMS) consume between 25% to 40% of the CPU resources on the
Primary B6700. In other words, on the average, almost one out of the three CPUs is not
available for processing application programs. For other, typically smaller, B6700
applications, the MCP and DMS overhead requires about 20% of the CPU resources. The
application programs on the Primary B6700 consume about 60% to 75% of the CPU
resources.

The Primary B6700 presently has no peripheral memory or I/O contention. The
usable peripheral mass storage capacity is estimated to be about 11 billion characters.
The present DIDS data base is about 8 billion characters.

Secondary B6700

As currently configured, for testing application programs, the Secondary B6700 is
core (memory)-bound. The two CPUs on this system are utilized about 50% of the time,
In other words, one half of the time the CPUs are idle. We observed no I/O contention on
the Secondary B6700.

The proposed hardware augmentation would double the current core (memory), and
more than double the disk and tape storage devices. The number of CPUs would remain
at 2.

IBM 360/65J

This computer was not closely examined because it did not have any apparent
bottlenecks. The IBM 360/65J, with the Storage Technology Corporation (STC) high
speed/capacity tape drives, has sufficient processing and storage capacity for the
proposed Alternate Relocation Site (ARS) processing, although requirements for fourth

quarter publication apparently cause temporary saturation or capacity deficits.




DIDS FILE DESIGN

The TIR file organization is effective. The National Item Identification Number
(NIIN) is used as the physical address in the direct access memory. The cross-index (part
number) file is not as effectively organized. Approximately 24% of the daily transactions
for inquiries do not have a NIIN, and require access to this cross-index. That 24%,
however, accounts for about 47% of the I/O time required to process all the daily
transaction inquiries.

DIDS WORKLOAD

There are now processing backlogs for several DIDS functions. Additional functions
have already been scheduled, but not implemented, thus intensifying the issue of workload
saturation. This analysis assumes the DIDS workload projections prepared in
December 1976 by DLSC and DLA.

By December 1977, the overall DIDS workload volume is expected to have increased

10% over the January 1977 figure. Projected increases for each EDP system are shown in

Table S-1.
TABLE S-1. WORKLOAD PROJECTIONS BY EDP SYSTEM
Projected Workload Increase
Computer System By 12/77 Over 1/77
Primary B6700 10%
Secondary B6700 2%
IBM 360/65J 19%
Source: DLSC DIDS Workload Projectionf based on
wall clock hours, December 1976.
—

Since this study it has been pointed out by DLSC and DLA that their
December 1976 workload projection was not complete because several workload areas
were not quantifiable at that time. A discussion of the possible additional workload
magnitudes and its implications for the study results is given in Appendix B of the report.

2The brevity of the study precluded the computation of DIDS workload and EDP
capacity estimates in terms of CPU processor hours. Consequently, we used the DLSC
estimates based on wall clock hours, which are not as appropriate as processor hours.
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The DLSC DIDS December 1976 worklcad projection shows no increase in 1978 or
1979 over the projected levels for end of the year 1977. Assuming that the DLSC
projections are accurate, if the 1977 year-end workload levels can be accommodated, the
following two years can also be accommodated.

EDP CAPACITY VERSUS PROJECTED WORKLOAD

The estimated differences between the current (January 1977) DLSC EDP capacity
and the projected DIDS workload requirements by year-end 1977 are tabulated in
Table S-2. These projections are based on DLSC wall clock hour estimates.

TABLE S-2. DIFFERENCES BETWEEN CURRENT EDP
CAPACITY AND

Current Projected

System (1/77) (12/77)
Primary B6700 + 0.2% = 9451%
Secondary B6700 - 3.6% - 4.8%
IBM 360/65J +11.3% - 5.8%

Source: DLSC DIDS Workload Projections

based on wall clock hours,

December 1976.
The Primary B6700 is virtually saturated and will have a capacity deficit of about 10% by
the end of 1977. The Secondary B6700 is now saturated. Its capacity deficit in
January 1977 was about 4%, and it is expected to grow to about 5% by December 1977.
The IBM 360/65J presently has a capacity surplus of about 11%, but is projected to have a
deficit of about 6% by the end of the year. We did not analyze the IBM 360/65J workload
projections carefully, but its end of the year deficit is apparently related more to the
publications scheduled for the fourth quarter than to growth in the daily workload.

ESTIMATION OF WORKLOAD TRANSFERABLE FROM THE PRIMARY B6700
TO THE SECONDARY B6700

Based on two separate efforts, we estimate that about 85 hours of processor time

per month could be transferred from the Primary B6700 to the Secondary B6700. This
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amounts approximately to an additional 5.8% to 7% of processor capacity that would be
available per month for processing application programs on the Primary B6700.

WORKLOAD SCHEDULING AND APPLICATION PROGRAM PROCESSING

Considerable processing is required for the application programs to access the TIR,
because of interface inefficiencies, limited asynchronous processing, and variable length
fields/records not handled effectively by the B6700 software. Workload scheduling of
transactions is now done manually, and the use of checkpoints for potential recoveries
limits throughput, particularly on the Primary B6700. The preemptive introduction of high
priority (levels 1 and 2) transactions in inefficient queue lengths into the workload stream
disrupts the work flow and reduces the throughput volume.

OPTIONS FOR IMPROVING DIDS PROCESSING CAPACITY

We considered five options as candidate solutions to the current constraints on DIDS
processing capacity. They were assessed for their feasibility (Is it possible?),
practicability (Will it work well?), and relative cost. No detailed cost benefit analyses
were performed, and no options entailing equipment incompatible with the current
hardware were considered. The options and their assessment follow:

Option One - Maintenance of the Status Quo

The EDP systems could be left as they are, with little or no software and application
program optimization. The current workload congestion would continue and probably
worsen, because of the saturation of the Primary B6700. Maintenance of the status qQuo is
feasible (DLSC is basically operating this way now), but it is not judged practicable by
either DLSC or DIDS users. We coneur in this judgment.

Option Two - Use of Off-Site Computer Facilities

This option would make use of EDP resources (only those that are compatible with
the B6700) at installations where computer time could be purchased piecemeal. DLSC has
tried this option; in 1976, some 556 hours were used on the State of Michigan Treasury

Department's B6700 installation. We doubt that it is feasible to transport sufficient DIDS
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P work to an off-site facility to affect the workload saturation on the Primary B6700
| significantly. As DLSC has noted, the logistics are complex and costly. Use of off-site
facilities only makes sense for emergency situations that require an alternate site for
continuance of minimal DIDS processing. The practice is infeasible for the alleviation of

daily workload saturation.

Option Three - Augmentation of the Primary B6700 with Larger
Burroughs Computers

For this option, only Burroughs-compatible equipment has been considered.
As currently configured, the Primary B6700 has the maximum number (three) of

CPUs, and is about at the maximum in memoéry modules and physical connections to mass

storage devices. Increasing the memory from the present 4.7 megabytes to the maximum
6 megabytes, or adding additional peripheral storage would not solve the processor
bottleneck situation.

As a means of roughly sizing the potential costs of this option, we considered
reconfiguring the DLSC existing and functionally separate B6700 computer systems into
an integrated system via a Burroughs Global Memory with a B6800 single CPU computer.
In this integrated configuration, all six CPUs (three on the Primary B6700, two on the
Secondary B6700, and one on the B6800) can have access to the TIR. For the smallest
B6800 processing system (the B6807) with the minimum Global Memory (~ 1.5 MB), and
retaining both B6700 systems, this augmentation is estimated to cost $1,104,000
(in 1977 dollars). If the next larger B6800 system (the B6811) and the maximum Global
Memory (~ 3 MB) are used the augmentation is estimated to cost $1,768,000 (in 1977
dollars). These augmentations would provide between two to four times the capacity of
the current DLSC DIDS workload processing potential. Further, they are no more costly
and an order of magnitude more effective than the augmentation of the Secondary B6700
proposed by DLSC. Both of these augmentations maintain full compatibility with the

existing systems for minimal conversion and implementation costs and time, and




incorporate the potential for additional, substantial growth. For either of these
configurations, a 16-month lead time from order to installation is estimated.

This option does not offer short-term (3 to 6 months) relief for the Primary B6700
processor saturation problem. If the long-term prospects for the DIDS workload exceed
the current projections and/or call for continued growth throughout the 1980-1990 period,
then this option or its cost-effective equivalent will be required.

Option Four - Augmentation of the Secondary B6700 as Proposed and
Offloading Work from the Primary B6700

This option reflects the pending DLSC proposal. Based on an unsolicited proposal
from the Burroughs Corporation, the estimated cost for additional equipment (hardware) is
$1,628,547 (in 1977 dollars), with an additional $56,710 for maintenance, installation and
shipping costs.3

This augmentation would leave the Primary B6700 in essentially its current
configuration and almost double the size of the Secondary B6700. A comparison between

the current and proposed augmentation of the Secondary B6700 is given in Table S-3.

TABLE S-3. COMPARISON BETWEEN THE CURRENT AND PROPOSED
AUGMENTATION OF SECONDARY B6700 HARDWARE

Current Proposed Configuration Approximate
Configuration After Augmentation Impact
2 CPUs 2 CPUs No Change
100 Megabytes 200 Megabytes of HPT Disk Double Capacity
of HPT Disk Storage
Storage

~1 Megabyte of ~ 2 Megabytes of Core (Memory) | Double Capacity
Core (Memory)

8 Disk Packs 21 Disk Packs 2%-Fold Increase in
Capacity
10 1600 BPI 22 1600 BPI Tape Drives Double Capacity

Tape Drives

e 1 CRT TD830 Display/Adapter New

DSAH-LS, Funding Requirement for DLSC ADD B6700 Equipment Augmentation

Request, November 18, 1976.




How much would the proposed augmentation of the Secondary B6700 relieve the
CPU congestion on the Primary B6700? Two different efforts were made to estimate the
likely workload volume that could be transferred from the current and projected

Primary B6700 workload to the Secondary B6700. (See Chapter II.) Both efforts yielded

e R .

estimates of about 85 hours of processor time per month as the likely workload that could

be transferred. That 85 hours is equivalent to about 5.8% to 7% of the current monthly

Primary B6700 processor time potentially available for application programs. This
offloading of work would certainly contribute to the relief of the Primary B6700 processor 4
bottleneck, but could not in itself solve the problem. Some other alternatives must be ‘
pursued, if the DIDS workload bottleneck is to be relieved.

We conclude that no amount of equipment augmentation on the Secondary B6700 will
be adequate by itself to solve the congestion problem on the Primary B6700.

Option Five - Optimization and Limited Hardware Changes to Increase
the Effectiveness of Current Machines

Given the current DIDS situation and assuming the DLSC DIDS workload projections
of December 1976, we feel that this option is the most effective in the short term of the g

; five considered and, even if higher projections materialize, is the most logical first course

of action. Both DLSC and Burroughs personnel agree that it is feasible.
The effectiveness of the current machines could be increased by smoothing the DIDS
1 workload, reducing the CPU congestion in the Primary B6700, and offloading a maximum !
of work from the Primary B6700 to both the Secondary B6700 and the IBM 360/65J. We
. also include limited hardware adjustments in this option.
We estimate that an additional 10~20% of Primary B6700 CPU capacity could be
made available for application programs, and at least a 20% additional CPU utilization on
the Secondary B6700. These improvements, plus a concerted strategy to offload work to

the Secondary B6700 and IBM 360/65J, will relieve the current CPU congestion on the

| Primary B6700. Basically, we expect that optimization of the present machines will
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achieve everything Option Four does, plus yield additional opportunities to increase the
Primary B6700 effectiveness, and at less cost.

We discuss 20 actions that can be taken to improve the EDP systems and their
management. The first 17 actions are listed in Table S-4. That table also summarizes the
actions by indicating, in terms of a relative three level subjective scale, their estimated
impacts on the Primary B6700 CPU congestion, implementation times, and DLSC resource
requirements.4

Some of these actions are dependent on other actions, while others are independent
or mutually exclusive. We have tried to identify all such relationships. We have also tried
to indicate those actions that DLSC either has considered or is presently considering.

Actions 15 and 16 are variations of the proposed DLSC ADP Augmentation Plan. We
estimate that the combined costs for the additional hardware called for by Actions 15 and
16 are $350,000 to $400,000 (in 1977 dollars). This contrasts with the estimated
$1.6 million for the proposed ADP augmentation. (See Option Four.)

Action 15 calls for changing the Primary B6700 hardware by adding the remote
cathcde ray tube (CRT) display console and removing the surplus 100 megabytes of Head
Per Track (HPT) mass storage. The remote display console will aid in scheduling and can
contribute to smoothing the workload. We do not include the additional 3 dual-drive disk
packs called for in the ADP Augmentation Plan, because they will not help the CPU
congestion problem, and the current Primary B6700 configuration's 11 billion charaecters of
mass storage is adequate.

Action 16 involves adding 1 megabyte of core (memory), 100 megabytes of HPT mass
storage (from the Primary B6700), and the remote console display device to the
Secondary B6700. This action would modify the Secondary B6700 hardware differently
than the ADP Augmentation Proposal. (See Option Four.) All the TIR data processing and

updating would still have to be done on the Primary B6700. Based on our analysis, only 5.8

All those actions are discussed in Chapter III.




TABLE S-4. INCREASE EFFECTIVENESS OF CURRENT MACHINES
THROUGH OPTIMIZATION AND LIMITED HARDWARE CHANGES:
RECOMMENDED ACTIONS
2 [mpact On sime 0 DLSC Action
CRITERIA® Primary B6§700 | Implement Resource Approval Or ‘
Processing Action (Personnel) Deperdency
Congestions Required On Agencies
. 3 2 Other Than
1 H = High S-M-L H = High
ASTIERES M = Med M = Med Deac
L = Low L = Low
Software Improvements
1. Identify the Cause of and Recuce the H M - Burroughs
Excessive Volume of GEORGE Calls
2. Remove MC? [nefficiencies in"Processing M M - Burroughs
Variable Length Data Records
3. Reduce the P_‘eriodic Peaking of Presence~ L S L -
Bit Overhead
4. Reduce Excessive DMS II Activity L-M M - Burroughs
Application Program Improvements
5. Modify Trigger File Follow-Up Procming" H M L DLA/OSD/DIDS
Customers
6. Meodify the COBOL Compiler to Handle M-H M M Burroughs
Variable Length Records More Efficiently
s 7. Use ALGOL For Selected DLSC Appli- u s-L =9 DLA/OSD
= cation Programs
2 >
> 8. Increase the Efficiency _?t Programs M S-L H -
= Processing the TIR Fiie
& 9. Increase the Efficiency of TIR Accesses M % M - |
by AFARS I
10. Reduce the Numbelr of Future Upcate L M M - ]
Records Processed ]
Improvements in the DIDS Deta Base L
11. Reduce“ the Impact of Inquiries Without M M L DLA/OSD
a NIIN
Increase the Efficiency of Workload Scheduling |
12. Implement the DLSC Revised Queuing/ H M A DLA
Processing Concept wit; a Time |
Dependent Check Point |
13. Utilize Ayutomated Scheduling for B6700 M-H M M -
Workloads™*
14. Process Only Full Batches® M s M -
Hardware Changes
15. odify Primary 36700 Hardware M S M OSD/DLA
= 16. Modify Secondary 86700 Hardware M-H s M OSD/DLA
s
2s Job_Shoo Scheduling
23
i 17. Improve the Scheduling of Jobs on the L M M-H -
Seccndary B6700
) Actions 18-20 deaiing with Management Improvements are not listed cecause their impact un the Primary BS7C0 CPU
congestion is ingirect and long term.
2. Trese rankings are relative to the set of 17 actions considered and are Sased on subjective judgments,

3. S =short term, 1 to 3 months; M = mid term, 3 to 5§ months; L = long term, 5 to 12-plus months.
1. DLSC has similar ideas under consiceration as part of pianned actions or future actions.

5. The negligidle effort indicated 's {or new programs, For the conversicn of cld programs the resourne recuirements would be
high (H).
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to 7% of the Primary B6700 workload (in processor hours) could be transferred to the
Secondary B6700, regardless of how big it is made.

The rationale for the augmentation recommended by Action 16 is as follows:

- Currently the Secondary B6700 is memory-bound. That bottleneck causes the
CPUs to be idle about 50% of the time. Doubling the current 1 megabyte of core
would allow for fuller utilization of the currently idle CPUs.

- The Secondary B6700 now has only one electronic unit (EU) for its 100 megabytes
of HPT disk storage. The additional 100 megabytes of HPT would double the
capacity of this mass storage medium and add one more EU. The additional EU
will provide needed redundancy, and the extra 100 megabytes will provide
additional useful storage space.

- The -console/display device will enhance the ability to schedule the
Secondary B6700 workload. However, given the nature of the work on this
system, the real justification for adding a remote console is that it will provide a
useful test bed for new scheduling concepts intended for the Primary B6700.

All the disk and tape mass storage devices are not included for two reasons. One, all
the workload to be transferred will fit on the Secondary B6700 as currently configured.
Two, the tlirust of the Augmentation proposal is to have sufficient capacity on the
Secondary B6700 for almost all the applications (both old and new) to reside concurrently
in the system. Since most of the new workload to be transferred is to be processed on an
"as required" basis, it should be processable on the current configuration with an improved
scheduling procedure. More mounting and dismounting of disks and tapes will be
necessary, but this is a standard procedure in job shop-type applications.

The last three actions (18, 19 and 20) deal with DIDS management improvements.
They are not listed in Table S-4, because their impact on EDP processing effectiveness is

indirect and mid- to long-term. Also, their focus is different. Actions 1 through 17 aim

Xiv -
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at achieving improved performance of the Primary B6700 and the Secondary B6700.
Actions 18 through 20 focus on management procedures to sustain those improvements,
and to improve workload planning. The program design reviews and quality assurance
procedures would build upon the existing DLSC program optimization effort, and introduce
steps to ensure that the improvements called for are in fact implemented.

CONCLUSIONS

We recommend Option 5 as the most cost effective short-term action to alleviate
the current and near-term DIDS capacity limitations. The necessary optimization
improvements are possible with the appropriate assignment of critical DLSC resources,
and DLA and OSD support.

If the workload projections should be higher and/or reflect an increasing growth
rate, then Option 5 is still the logical first course of action. In that event, after Option 5
is taken and appropriate workload projections carried out, Option 3, or its cost-effective

equivalent, should also be pursued.
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AFARS
ARS
BPI
CMD
DMS
EU
FIIG
HPT
IIM
IL
IMC
INC
1/0
1&S
MB
MCP
MIX
MRC
NIIN
NSN
0.E.

PAC
P-BIT
RL

Segment

GLOSSARY OF TERMS AND ABBREVIATIONS

Asynchronous File Access Routine System

Alternate Relocation Site

Bits per Inch

Catalog Management Data

Data Management System. Burroughs Corp. Software
Electronie Unit

Federal Item Identification Guide

Head Per Track. Burroughs Corp. Mass Storage Device
Item Intelligence Maintenance

Identification List

Item Management Coding

Item Name Code

Input/Output

Interchangeability and Substitutability

Megabyte or 1 Million Bytes or Characters

Master Control Program. Burroughs Corp. Software
The number of programs or jobs resident in the computer at any one time
Master Requirement Code

National Item Identification Number

National Stock Number

Organization Entity. A file in DIDS that indicates the assignment of
codes to manufacturers and non-manufacturers

Primary Address Code
Presence-BIT
Reference List

A Part of a Record. The TIR for an item has 19 segments

xvi




SoS - Source of Supply

SPARK - Systems Performance Analysis Review Kit. Burroughs Corp. Software

SSR - System Support Record. A series of cross reference files

STACK - An area in memory in the Burroughs Computer that is assigned to a
program

TIR - Total Information Record. Currently about 8 billion characters

Transaction - A unit of DIDS input workload. Typically a single message entailing a
search, update or inquiry for the TIR

Trigger

Temporary data in the file to indicate when an action or change is to
become active or effective.

xvii




LIST OF FIGURES

Defense Integrated Data System (DIDS) . . .

TR SRR, s 0 5 5 & &% e S e
Defense Integrated Data System Overview

Approximated DIDS Processing Backlog. . . .




’ LIST CF TABLES

S-1 Workload Projections by EDP System. . . . . S i e
S-2 Differences Between Current EDP Capacity and
Projected Workload Requirements . . . . . . « « « « « « «
S-3 Comparison Between the Current and Proposed Augmentation
of Secondary B6700 Hardware . . . . . . « v ¢« v ¢« v o« o &
S-4 Increase Effectiveness of Current Machines Through
Optimization and Limited Hardware Changes:
Becommended ACiONS . . o « « » s 4 s 5 ¢« « & .8 & s & o
1 DLSC Primary B67p80 Configuration. . . . . . . . . . . SRR
2 DLSC Secondary B67#9 Configuration. . . . . . . . . . . . . .
3 IBM 360/65J Configuration . . . . . . . . . . . .. o W e
4 Approximate Distribution of DIDS Workload by Funectional
Requirement and Computer System Utilization . . . . . . 2l
5 Average Relative Monthly Machine Utilization by
Functional Requirement . . « ¢« « ¢ ¢ o s « « s v 5 « s » 5 «
6 DIDS Transaction Processing. . « « « « « s« o« s s s o s s & o &
7 DIDS Input Data Items Volume . . . . . R
8 Indication of DIDS Backlogged Workload . . . . . . « « . . . .
9 Projected Workload for DIDS in Machine Production
Wall Cloek HOUPS. . » + s « « o % % 5 ¢ & o »
10 Summary of DIDS Priority Problem Areas . . . . . . . BT
11 Daily Transactions Workload by Priority Class . . . . . . . v e
12 Estimate of Application Program Workload Transferable
from the Primary B6700 to the Secondary B6700 . . . . . . .
13 Time Summary from LOGSTATISTICS . . . . . . R O
14 Transferability Summary . . . . . . . . . . R ORI
15 Statistics on Follow-up Transactions . . . . . . . R
ks

vii

xiii 1

10

14

15
16
17

19 §

20 f

21
22

29
33
33
40




LIST OF TABLES (Continued)

16
17
18

19

20

B6800 and Global Memory Options . . . . .

Requested Equipment to Augment DIDS Computer Systems. . . .

Comparison Between the Current and Proposed Augmentation

of Secondary B6700 Hardware . . . . . .

Increase Effectiveness of Current Machines Through

Optimization and Limited Hardware Changes:

Recommended Actions . . . .

¢ e e o e

Brief Assessment of Proposed Mass Storage Devices for

Secondary B6700 Augmentation

¢ o e e o o

* e e o .

46

47

48

50

60




TABLE OF CO